Complement-fixation patterns were established for four subtypes of foot-andmouth disease virus by block assays against homologous and heterologous antiserum. Inhibition of fixation by excess antigen was observed in most homologous systems but rarely in the heterologous systems. The heterologous antibody titers were, in all instances, considerably lower than those for the homologous systems. Although relatively high dilutions of antiserum may be desirable for subtyping, higher concentrations of antibody should be used for determining serological types.
The complement-fixation (CF) technique provides a useful tool for differentiating the seven recognized serological types of foot-andmouth disease virus (FMDV), as well as approximately 62 subtypes within these serotypes. The recognition of different FMDV subtypes is of vital concern for vaccine preparation and evaluation of efficacy under field conditions.
The CF test was first used by Ciuca (4) for typing guinea pig-adapted FMDV of bovine origin. Traub and Mbhlmann (14) used this test to demonstrate antigenic differences between three FMDV strains of guinea pig-adapted virus, and drew attention to the possible significance of these observations to selection of vaccine strains. As a result of comparisons between three strains of virus type A, strain 119 (A-12 Pirbright) and strains MP and Ml from the Mexican outbreak of 1947 to 1949, Galloway et al. (7) found that vaccinated cattle withstood challenge better with the same subtype of virus present in the vaccine than against heterologous subtypes. Brooksby (3) confirmed the findings of Traub and Mdhlmann (14) and introduced his adaptation of the method of Wadsworth and Maltaner (15) to the study of FMDV using the amount of complement fixed as a measure of differences in titer of immune sera reacting with homologous and heterologous antigens.
Improvements of techniques were introduced by Bradish et al. (2) , $radish and Brooksby (1), Graves (8) , and Davie (6) , and the procedure was adopted for studying new FMDV isolates at the World Reference Laboratory, Pirbright, England.
A somewhat different CF procedure was used by Marucci (11) for FMDV studies and was based on that of Osler et al. (12) , where the titer of a reagent is represented as the reciprocal of the dilution fixing four of five 50% hemolytic units of complement (CHo). This procedure was used by Cowan and Trautman (5) and Roumiantzeff and Fayet (13) to study isolated antigenic components of FMDV. The procedure is readily amenable to block, or checkerboard, assays where varying dilutions of both antigen and antibody are examined. Block assays provide antibody as well as antigen titers, and permit overall evaluation of antigen-antibody interactions.
This report (taken, in part, from a thesis presented by C. A. Lobo as a partial fulfillment of the requirements for the M. S. degree in Verterinary Science at the University of Wisconsin, Madison, 1973) Fig. 1 One of the tests most frequently used is that described by Brooksby (3) , in which a constant serum dilution, a constant antigen dilution, and a series of several doses of complement are employed. The degree of hemolysis is determined, and the amount of complement fixed is calculated. Differences among types and strains within types are determined according to the amount of complement fixed in each system. However, the use of fixed amounts of serum and antigen presents certain problems in typing and subtyping the field strains.
Block assays performed in this study evaluated test conditions that would readily differentiate the subtypes studied. It is evident from results presented in Table 1 Fig. 1 that, Under the conditions employed in the present study, the CF reactions were probably due to particles associated with infectivity having a sedimentation coefficient of 140S (5) . As was shown by Cowan and Trautman, (5), short incubation periods tend to minimize the reactivity of the other viral antigens such as the noninfectious protein subunits of the virus which have a sedimentation coefficient of 12S and an infection-associated antigen or enzymatically inactive viral ribonucleic acid dependentribonucleic acid polymerase. It is assumed that the cross-reactions are due to the 140S particles and to a lesser extent to the 12S particles. The latter give poor CF in the short, warm-temperature test, but good fixation in the long, low-temperature test.
